Embryonic cell motility can be guided by physiological electric fields.
Migratory embryonic quail somitic fibroblasts display a striking sensitivity to small, steady electric fields. There are three components to their response. They begin to orient their long axes perpendicular to the field lines within 5 min of current application at the optimal field strength of 600 mV/mm. The threshold field for significant orientation in 90 min is 150 mV/mm (only 3 mV/cell width). The cells migrate toward the cathode with a similar low threshold. At field strengths greater than 400 mV/mm, the cells also elongate beginning about 1 h after field application. The importance of this embryonic cell galvanotaxis and orientation by electric fields lies in the possible utilization of this behavior both by the embryo in the guidance of embryonic cell migration in vivo and by the investigator to control cell morphology and directionality of movement in vitro in order to study mechanisms of motility.